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Model examples

Operational modelling

Predicting coastal changes 3 days ahead.

Figure: Operational model for coastal morphology (Baart et al 2009)
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Model examples

Open Source models

Delf3D

Open source modules: FLOW,
MOR, WAVE.

z
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Figure: Delft3D simulation of Rhine
rofi, source: De Boer,
http://oss.deltares.nl

Collaboration to share data
model and tools.

Figure: Visualizations made with
OpenEarthTools,
http://www.openearth.eu
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Model examples

Operational modelling

Figure: Swimmer
simulator

Figure: Forecasting water levels and currents
nearshore and erosion
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Model examples

Figure: XBeach model of Petten met hyperstorm (p < 1/10000).
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Model examples

Scientists Can consume data using scripts

Analysts Can use programs and click buttons

Government Can print a webpage

NORMAL

PERsON SCIENTIST

src:xked.com /242
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Model examples

Make these model results available to end-users.
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Store and provide
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Store and provide

Architecture

CLIENT
viewer
smart phone browser app executable scripts
graphics
wms tailored data
KML WCS
WES standard data
OPeNDAP raw data
work: ODBC/DB API ftp
-CPU http
=l svn
cloud computing  web services database files
g hdf
netcdf
SR raw ascii

storage and service

Figure: Provide different users with different access
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Challenges
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Challenges

The gridded view of the modeler
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Figure: The world is discretized
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Challenges

Figure: Grid consists of triangles, rectangles, pentagons, ...
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Challenges
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Figure: Not all quantities are stored on the same location.
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Challenges and OPeNDAP

Figure: Different types of vertical coordinates
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Challenges 1d OPeNDAP

Multidimensionality

V4

wave frequency

wave direction

X time

Figure: Model results often have more dimensions
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WCS and OPeNDAP

Feature comparison

OPeNDAP WCS
Querying index coordinate
Reprojection no yes
Dimensionality n 4 (x,y,z,t)
Metadata CF Convention OWS Common
Unstructured grids | possible, not stan- | standardized, not
dardized possible
Response type arrays + attributes | xml + file
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WCS and OPeNDAP

Performance comparison

Setup

Geoserver 2.1 rcb WCS
Thredds 4.2 OPeNDAP
760x360 grid, 1 variable
Query: All data

| A

Response times

Geoserver: 2.4s +- 0.6s
Thredds: 0.15s +- 0.2s
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WCS and OPeNDAP

Usability experiment

subjects students with 6 months scripting experience

exclusion used OPeNDAP or WCS

datasets cloud coverage (MSGCPP), altitude map (AHN)
servers Thredds OPeNDAP, Adaguc WCS

assignment 1 What is the mean cloud coverage at your location?

assignment 2 What is the altitude of your location?
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WCS and OPeNDAP

Usability experiment

Users want to put a url into a browser.

Users get the wrong results.

Index based querying is too difficult for users with little
programming experience.
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WCS and OPeNDAP

URL builder

| Name:  openEsrtopendapiino/shnsoommiioo ] (1
Tite: ma00 Y
Description:  OpenEarth/opendap/tno/ahn 100m/my100 a2}
s ATHORIT EFS | rative format:  Necors |
Avellbleformats:  NetCOF4 ~ 'l

P I

Downloading data with Pydap

s st v Bt

Upsto el | Gtcovoraga | |-

Figure: This works.
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Recommendations

storage Use NetCDF as model output format.
architecture Use layered approach for different users.

performance Custom WCS service for high performance
(ADAGUQ).

unstructured grid Proposol for CF convention (Jagers and van
Dam)

metadata Inspire in NetCDF convention (ADAGUC)
metadata Metadata propogation through the layers.
usability Help users with URL builders for services.

visualize bitbucket.org/SiggyF /html5overlay
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